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(54) IDENTIFYING MEDIUM AND IDENTIFYING METHOD FOR OBJECT

(57) The present invention provides a discrimination
medium A for discriminating the authenticity of an article
by providing an optically discriminating mark on the ar-
ticle. A film 20 having a light reflecting layer of a polymer
cholesteric liquid crystal having a circular polarization
light selectivity for reflecting a specific circular polariza-
tion light is fixed to a part of the surface of a support 10.
A printed portion is made by printing on the portions oth-

er than the film 20 of the support 10 in substantially the
same color as that shown when the film 20 is viewed
from the front. The discrimination medium A appears to
be red at the support 10 and the film 20 when viewed
from the front (although the film has a metallic luster),
but at a larger viewing angle, the film 20 changes to blue
by the blue-shift of the polymer cholesteric liquid crystal
so as to exhibit a color different from that of the support
10.
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Description

Technical Field

[0001] The present invention relates to a discrimina-
tion medium for determining whether two-dimensional
articles such as packages in which goods are packed,
passports, cards, bills, exchange tickets for money,
bonds, security notes, gift certificates, pictures, tickets,
public game voting tickets, etc. are authentic, and for
determining various kinds of three-dimensional articles
are authentic.

Background Art

[0002] Conventionally, for example, a technique of
pasting a hologram on a surface of an article or a tech-
nique of applying special ink on a surface of an article
have been known as methods for anti-falsification of ar-
ticles such as cards and security notes. In a technique
in which the hologram is used, the authenticity of the
article on which the hologram is pasted is determined
by viewing the hologram, which appears to be three-di-
mensional or varies in color depending on the viewing
angle. In a technique in which the special ink is used,
for example, fluorescent ink or magnetic ink may be
used as the special ink. The authenticity of the article
on which the above ink is applied is determined by sens-
ing information hidden in the above ink by irradiating ul-
traviolet light thereon or by magnetic sensors although
the above ink may be viewed in the same manner as
normal inks.
[0003] However, the above falsification techniques
have become more sophisticated as hologram manu-
facturing techniques have come into wide use, it is easy
to falsify the hologram, and the falsified hologram can-
not thereby be distinguished from an authentic one. In
addition, since it is easy to obtain inks similar to the flu-
orescent ink or the magnetic ink, it is easy to falsify the
ink, and a device for sensing information hidden in the
above ink is very large and requires a power supply. Due
to this, it is difficult to employ the technique using the
above ink.
[0004] A technique in which a seal having a reflecting
layer composed of a cholesteric liquid crystal is adhered
on an article is disclosed in Japanese Unexamined Pat-
ent Application Publication No. 4-144796. The choles-
teric liquid crystal has a circular polarization light selec-
tivity, has metallic luster, and varies in color depending
on the viewing angle (blue shift), and is thereby antici-
pated as a medium for distinguishing articles. However,
in the conventional technique, the entire medium is com-
posed of the cholesteric liquid crystal and equally there-
by exhibits blue shift. Due to this, there is nothing there-
around which the medium of the cholesteric liquid crys-
tal may be compared therewith in color, and only sen-
sory judgment of the authenticity of the article can there-
by be performed, and it is thereby difficult to distinguish.

As a result, it is difficult to reliably confirm the authentic-
ity of an article by simply viewing the article from one
direction. In addition, since the entire discrimination me-
dium is composed of the cholesteric liquid crystal, the
manufacturing cost is greatly increased. Alternatively,
there is a case of pasting a seal on a package in which
articles such as goods are packed. However, if packag-
es discarded by a user are stolen, falsified goods
packed in the stolen packages may be sold, or if a seal
is peeled off from a package, falsified goods packed in
another package on which the stolen seal is pasted may
be sold.
[0005] Therefore, objects of the present invention are
to provide a discrimination medium which can prevent
falsification, facilitates determining the authenticity of
the articles reliably and enables reduction in the manu-
facturing cost, and to provide a discrimination method
using the same.

DISCLOSURE OF THE INVENTION

[0006] The present invention provides a discrimina-
tion medium for determining the authenticity of an article
by providing an optically distinguishable mark on the ar-
ticle, comprising: a support; a film fixed at a part of a
surface of the support, the film having a light reflecting
layer composed of a polymer cholesteric liquid crystal
having a circular polarization light selectivity for reflect-
ing a specific circular polarization light; and a printed
portion printed at a part of the support's surface other
than the film, the printed portion having substantially the
same color as that shown when the film is viewed from
the front thereof.
[0007] The fundamental principle of the present in-
vention will be described hereinafter. Fig. 1 schemati-
cally shows a structure of a cholesteric liquid crystal.
The cholesteric liquid crystal has a layered structure.
The molecular long axial directions of the respective lay-
ers of the layered structure are parallel to each other
and are parallel to the plane thereof. The respective lay-
ers are rotated slightly with respect to the adjacent layer
so as to be stacked, and the cholesteric liquid crystal
thereby has a three-dimensional spiral structure. As-
suming that pitch P is a distance needed when a direc-
tion factor of the molecular long axis direction is rotated
through 360 degrees and is restored to an initial state
and an average refractive index of the respective layers
is index N, the cholesteric liquid crystal selectively re-
flects specific circular polarization light having a center
wavelength λs satisfying the equation λs=N3P (circular
polarization light selectivity). Therefore, as shown in Fig.
2, when the molecular long axis direction of the respec-
tive layers of the cholesteric liquid crystal is rotated in a
clockwise direction with respect to incident light, right-
handed circular polarization light having a center wave-
length λs is reflected by the cholesteric liquid crystal as
it is, and left-handed circular polarization light passes
though the cholesteric liquid crystal. On the other hand,
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all light other than the left-handed circular polarization
light passes through the cholesteric liquid crystal. For
example, cholesteric liquid crystal reflecting light of a red
center wavelength λs may be placed on a material,
which is absorbing visible light, such as a black sheet.
When the cholesteric liquid crystal on the material is ex-
posed to random polarization light such as sunlight, only
right-handed circular polarization light of a center wave-
length λs is reflected by the cholesteric liquid crystal,
light transmitted thorough the cholesteric liquid crystal
is absorbed by the black sheet, and the cholesteric liquid
crystal thereby appears to be clearly red.
[0008] The cholesteric liquid crystal changes color de-
pending on the view angle. When incident light obliquely
enters into the cholesteric liquid crystal, the apparent
pitch P decreases, and the center wavelength λs is
thereby short. For example, the color of light, which is
reflected by the cholesteric liquid crystal which has a red
color when incident light entering perpendicularly there-
to is observed, shifts to orange, yellow, green, blue-
green, and blue in turn (blue shift).
[0009] According to the discrimination medium for de-
termining the authenticity of an article of the present in-
vention, the film having a light reflecting layer composed
of a polymer cholesteric liquid crystal having in turn a
circular polarization light selectivity of reflecting a spe-
cific circular polarized light is fixed at a part of a surface
of the support and a printed portion is printed at a part
of the support's surface other than the film having sub-
stantially the same color as that shown when the film is
viewed from the front thereof, whereby the film reflects
a specific circular polarization light, and the surround-
ings of the film, that is, the printed portion reflects ran-
dom polarization light. As a result, the color of the film
changes by the blue shift and the color of the surround-
ings do not change at a larger viewing angle, whereby
the film gradually stands out from the surroundings, al-
though the film has substantially the same color as the
surroundings and the border between the film and the
surroundings is not very obscure when the discrimina-
tion medium is viewed from the front. Therefore, anyone
can easily and reliably distinguish the discrimination me-
dium by viewing. A part of the discrimination medium is
composed of the cholesteric liquid crystal, whereby the
manufacturing cost can be reduced.
[0010] In the present invention, the discrimination me-
dium can be distinguished more reliably by using optical
filters. That is, the discrimination medium of the present
invention can be viewed via a first filter and a second
filter so as to distinguish the article. The first filter can
allow only circular polarization light from the light reflect-
ing layer to pass therethrough. The second filter can al-
low circular polarization light having a polarized direc-
tion opposite to the circular polarization light from the
light reflecting layer to pass therethrough. In this case,
when the article on which the discrimination medium is
provided is viewed via the first filter, the part other than
the film can reflect random polarization light, whereby

the color of the printed portion can be observed. In the
film, only a specific circular polarization light (for exam-
ple, right-handed circular polarization light) can pass
through the first filter, only the specific wavelength light
of the specific circular polarization light can be reflected
by the light reflecting layer of the film, and can pass
through the first filter again, whereby the film can be ob-
served more clearly via the first filter and can stand out
with respect to the printed portion therearound. When
the view angle is larger, the cholesteric liquid crystal can
turn to a different color from the surroundings by the blue
shift. In addition, since the second filter does not allow
circular polarization light from the light reflecting layer
to pass therethrough, the cholesteric liquid crystal ap-
pears brack via the second filter and the surroundings
have the color of the printed portion.
[0011] On the other hand, when, for example, ink is
printed instead of the film, random polarization natural
light reflects thereon, circular polarization light of ran-
dom polarization natural light, which is reflected by the
light reflecting layer, can pass through the first filter, and
circular polarization light polarized in a direction oppo-
site to the circular polarization light from the light reflect-
ing layer can pass through the second filter. These cir-
cular polarization lights are composed of light of every
wavelength, and right-handed and left-handed circular
polarization lights are included by almost the same
amount. Therefore, the same article can be observed
via the first filter and the second filter, and the article can
be confirmed as a fake.
[0012] When a discrimination mark, which is com-
posed of the cholesteric liquid crystal film having circular
polarization light selectivity opposite to that of the au-
thentic discrimination mark, is formed, the cholesteric
liquid crystal film and the surroundings therearound can
be viewed via the first filter and the second filter in the
opposite manner to that of the above case. That is, the
cholesteric liquid crystal can appear black and the sur-
roundings can appear to be the printed color since the
surroundings reflects random polarization light. In the
second filter, the film can be observed more clearly than
the surroundings, and when the view angle is larger, the
film can be observed differently by the blue shift. There-
fore, in this case, the article can be distinguished as be-
ing falsified one.
[0013] In the discrimination medium of the present in-
vention, the film of the cholesteric liquid crystal can be
cut in a predetermined shape and may be arranged on
the support, whereby the film can have a predetermined
pattern portion, a predetermined figure portion or a pre-
determined character portion. The discrimination medi-
um of the present invention further may comprise a holo-
gram formed by embossing the surface or the rear face
of the film.
[0014] According to the present invention, it is difficult
to falsify the discrimination medium. That is, since the
cholesteric liquid crystal having substantially the same
color as the printed portion printed on the support needs
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to be copied, be cut, and be arranged on the support so
as to have a predetermined shape, it is very difficult to
falsify the discrimination medium. In addition, in order to
prevent falsification, the following example can be ap-
plied to the present invention.
[0015] For example, the discrimination medium may
further comprise: an adhesive provided on the rear face
of the support so that the support is pasted on the article
via the adhesive; and a gap so that the discrimination
medium tears when the support is detached from the
article. In addition, the discrimination medium may fur-
ther comprise: an adhesive provided on the rear face of
the support so that the support is pasted on the article
via the adhesive, wherein a part of the adhesive remains
adhered on the article when the support is detached
from the article, whereby the remaining part of the ad-
hesive on the article shows that the support has been
detached from the article. For example, a message such
as "opened" may be visible on the discrimination medi-
um. According to the present invention, it is impossible
to peel off the discrimination medium from a discarded
package in order to use the discrimination medium.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

Fig. 1 is a perspective diagram showing a choles-
teric liquid crystal for explaining a principle of the
present invention.
Fig. 2 is a perspective diagram showing a circular
polarization light reflected on the cholesteric liquid
crystal.
Fig. 3 a perspective diagram showing a discrimina-
tion medium and a circular polarization light filter.
Fig. 4A is a side view showing a manufacturing de-
vice for the discrimination medium of an embodi-
ment according to the present invention, Fig. 4B is
a cross sectional diagram showing details of a sup-
port, and Fig. 4C is a cross sectional diagram show-
ing details of a film.
Fig. 5 is a plane view showing a discrimination me-
dium in which a gap is provided.
Fig. 6A is a perspective view showing a state in
which the discrimination medium is pasted on a
package, and Fig. 6B is a perspective view showing
a state in which the package is opened.

BEST MODE FOR CARRYING OUT THE INVENTION

[0017] An embodiment will be explained hereinafter.
[0018] A polymer cholesteric liquid crystal can be
manufactured by methods described in, for example,
Japanese Unexamined Patent Application Publication
No. 63-51193, Japanese Unexamined Patent Applica-
tion Publication No. 57-165480, and Japanese Unex-
amined Patent Application Publication No. 58-17119.
For example, low molecular cholesteric liquid crystal is

dissolved and maintained in a polymerized monomer,
whereby cholesteric liquid crystals grow. The low mo-
lecular cholesteric liquid crystals are joined by photore-
action or thermal reaction. As a result, the molecular ori-
entation thereof is fixed and the low molecular choles-
teric liquid crystals are formed into a polymer thereof.
Alternatively, thermo-tropic polymer liquid crystal of
branched-chain type or straight-chain type may be heat-
ed above the transition point thereof so that a cholesteric
liquid crystal structure thereof may grow, and may be
then cooled to a temperature below the transition point
thereof so that the molecular orientation thereof may be
fixed. Alternatively, lyotropic liquid crystal of the
branched-chain type or straight-chain type may be ori-
ented in a solvent in a cholesteric orientation, and the
solvent is gradually volatilized so that molecular orien-
tation thereof is fixed.
[0019] For example, a branched-chain type polymer
having a liquid crystal forming group in a branched-
chain such as acrylic resin, polymethyl methacrylate,
polysioxane, polymeronate and a straight-chain type
polymer having liquid crystal forming group in a
branched-chain such as polyester, polyester amide,
polycarbonate polyamide and polyimide may be men-
tioned as a polymer cholesteric liquid crystal.
[0020] The above polymer cholesteric liquid crystal
can be produced by coating raw material liquid on one
side of a thin plastic film (for example, polyethylene
terephthalate (PET) film) having a peeling layer and fix-
ing cholesteric orientation and molecular orientations,
and so on. In this case, the polymer cholesteric liquid
crystal has equal torsion pitch P extending in a layered
direction thereof and has a thickness of 0. 5 to 5.0 µm.
Black heat seal (thermal fusion adhesive) is coated on
the polymer cholesteric liquid crystal and is slit into a
film having 1 to 5 mm thickness by a micro-slitter.
[0021] A support can be composed of polypropylene,
polyester, PET, TAC (triacetylcellulose), and a sheet. A
printed portion having substantially the same color (for
example, red) as the film when viewed from the front
thereof is printed on the support, the above film is posi-
tioned on the printed portion, and the heat seal is heated
on the film so as to fix the film. The plastic film is peeled
off so that the cholesteric liquid crystal film is exposed.
The black heat seal is used in order to absorb light pass-
ing through the polymer cholesteric liquid crystal. A thin
overcoat layer may be provided between the plastic film
and the polymer cholesteric liquid crystal and is exposed
on the surface after peeling off the plastic film.
[0022] Fig. 3 is a schematic diagram showing a meth-
od of discriminating an article by using a discrimination
medium A having a support 10 and a film 20 of a chol-
esteric liquid crystal which is fixed at the support 10 in
the above manner, and a circularly polarization light filter
2. Although the support 10 and the film 20 appear to be
red when viewed from the front of the discrimination me-
dium A, the color of the film 20 changes to blue at a
larger viewing angle. The circular polarized light filter 2
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has a first filter 2a allowing only right-handed circular
polarization light to pass therethrough and a second fil-
ter 2b allowing only left-handed circular polarization light
to pass therethrough. The first filter 2a has a wave plate
21a and a polarization plate 22a. The second filter 2b
has a wave plate 21b and a polarization plate 22b. The
polarization plates 22a and 22b allow light having a spe-
cific wave direction to pass therethrough so as to
change the light into linearly polarized light. The wave
plates 21a and 21b shift phase of part of the linearly po-
larized light by quarter wavelength thereof so as to
change the linearly polarized light to the circular polari-
zation light. In this embodiment, light entering from the
polarization plate 22a changes from the light linearly po-
larized by the first filter 2a to right-handed circular po-
larization light. On the other hand, light entering from
the polarization plate 22a changes from the light linearly
polarized by the second filter 2b to left-handed circular
polarization light. The wave plates 21a and 21b change
circular polarization light entering thereinto to linearly
polarized light and change linearly polarized light enter-
ing thereinto to circular polarization light.
[0023] In the right-handed circular polarization light
exiting from the first filter 2a, the component of the wave-
length thereof depending on the pitch is reflected by the
film 20, and enters into the first filter 2a again remaining
the right-handed circular polarization light. The right-
handed circular polarization light is converted by the first
filter 2a to the linearly polarized light and exits therefrom.
Since the random polarization light is reflected by the
surface of the support 10, the right-handed circular po-
larization light thereof passes through the first filter 2a
and the printed portion thereby appears to be red, for
example. In the film 20, only the right-handed circular
polarization light passes through the first filter 2a, and
for example, the red wavelength light thereof is reflected
by the light reflecting layer of the film 20 and passes
through the first filter 2a again. As a result, the film 20
appears to be more distinct when viewed via the first
filter 2a and the film stands out against the surrounding
printed portion. The choresteric liquid crystal exhibits
the blue shift so that the film 20 appears to be a different
color from the surroundings thereof. The film 20 appears
to be black when viewed via the second filter 2b since
the second filter 2b does not pass through the circular
polarization light from the light reflecting layer and the
surroundings thereof appears to be red since the ran-
dom polarization light is reflected on surroundings there-
of. Therefore, the article can be distinguished as an au-
thentic one based on the above appearance of the dis-
crimination medium A which is different between via the
first filter 2a and via the second filter 2b.
[0024] On the other hand, when, for example, ink is
printed instead of the film 20, random polarization nat-
ural light is reflected thereby, circular polarization light
of random polarization natural light, which is reflected
by the light reflecting layer, passes through the first filter
2a, and circular polarization light polarized in a direction

opposite to the circular polarization light from the light
reflecting layer passes through the second filter 2b.
These circular polarization lights are composed of light
of all wavelengths, and right-handed and left-handed
circular polarization light are included in almost the
same amount. Therefore, the same article can be ob-
served via the first filter 2a and the second filter 2b, and
the article can be confirmed as being a fake.
[0025] When discrimination medium A composed of
the cholesteric liquid crystal film 20 having circular po-
larization light selectivity opposite to the austenitic one
is formed, the cholesteric liquid crystal film and the sur-
roundings therearound can be viewed via the first filter
2a and the second filter 2b in an opposite manner to that
of the above case. That is, the cholesteric liquid crystal
can appear to be black and the surroundings can be ob-
served in the printed color since the surroundings reflect
random polarization light. In the second filter 2b, the film
20 can be observed more clearly than the surroundings,
and when the view angle is larger, the film can be ob-
served differently by the blue shift. Therefore, in this
case, the article can be distinguished as a fake one.
[0026] The manufacturing method of the above dis-
crimination medium A will be explained hereinafter with
reference to Figs. 4A to 4C. As shown in Fig. 4B, the
support 10 is equipped with a substrate 11 of a PET film,
an adhesive layer 12 layered on the rear face of the sub-
strate 11, a peeling sheet 13 layered on the rear face of
the adhesive layer 12 and a red printed layer 14 layered
on the surface of the substrate 11. As shown in Fig. 4C,
the film 20 is equipped with a peeling layer 22, a polymer
cholesteric liquid crystal layer 23 and a black heat seal
layer 24 which are layered in turn on a rear face of a
substrate 21. The film 20 has a belt-like body of a few
mm in width.
[0027] As shown in Fig. 4A, reference numeral 30 de-
notes a first roller for rolling the support 10, 31 denotes
a second roller for rolling the film 20. Plural second roll-
ers 20 are located in a width direction which is perpen-
dicular to a sheet. The support 10 and the film 20 are
fixed to each other by melting the heat seal layer 24 with
a thermo compression bonding roller 32. Next, the sub-
strate 21 is peeled from the film 20 and is rolled by a
first rolling roller 33.
[0028] Next, the film 20 is cut in half by metallic molds
34 and 35 so as to have the peeling sheet 13 of the sup-
port 10 and to have a predetermined length. The part
25 other than the discrimination mediums A, which has
the support 10 and the film 20 and which is cut in a rec-
tangular shape thereafter, is then rolled by a second roll-
ing roller 36. Next, the discrimination mediums A are cut
by a slitter 37 among each other and are rolled sepa-
rately as a belt by a third rolling roller 38. The third rolling
roller 38 rolling and have the discrimination mediums A
is mounted to a mounting device as it is, and the dis-
crimination mediums are pasted onto article packages
mechanically.
[0029] As shown in Fig. 5, when the discrimination
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mediums A are cut in half by the metallic molds 34 and
35, gaps 26 can be formed on the discrimination medi-
ums A. In a case in which the discrimination medium A
is pasted onto the comer of the package P as shown in
Fig. 6A, the discrimination medium A is torn at the gap
26 as shown in Fig. 6B and cannot thereby be reused
when the package P is opened. When the discrimination
medium A is detached from the package P, the discrim-
ination medium A is also torn at the gap 26.
[0030] According to the discrimination medium of the
present invention as described above, the film, which
has a light reflecting layer composed of a polymer chol-
esteric liquid crystal having a circular polarization light
selectivity of reflecting a specific circular polarization
light, is fixed at a part of the surface of the support, and
the printed portion, which has substantially the same
color as that shown when the film is viewed from the
front thereof, is printed at a part of the support's surface
other than the film, whereby the discrimination medium
can prevent falsification, can be easily and reliably vis-
ually distinguished, and the manufacturing cost can be
reduced.

Claims

1. A discrimination medium for determining the au-
thenticity of an article by providing an optically dis-
criminating mark on the article, comprising:

a support;
a film fixed at a part of a surface of the support,
the film having a light reflecting layer composed
of a polymer cholesteric liquid crystal having a
circular polarization light selectivity of reflecting
a specific circular polarization light; and
a printed portion printed at a part of the sup-
port's surface other than the film, the printed
portion having substantially the same color as
that shown when the film is viewed from the
front thereof.

2. The discrimination medium according to claim 1,
the discrimination medium further comprising:

an adhesive provided on the rear face of the
support so that the support is pasted on the ar-
ticle via the adhesive; and
a gap for allowing the discrimination medium to
tear when the support is detached from the ar-
ticle.

3. The discrimination medium according to claim 1,
the discrimination medium further comprising:

an adhesive provided on the rear face of the
support so that the support is pasted on the ar-
ticle via the adhesive,

wherein a part of the adhesive remains ad-
hered on the article when the support is detached
from the article, whereby the remaining part of the
adhesive on the article shows that the support has
been detached from the article.

4. The discrimination medium according to claim 1,
wherein the film is cut in a predetermined

shape and the cut portions of the film are arranged
on the support, whereby the film has a predeter-
mined pattern portion, a predetermined figure por-
tion, or a predetermined character portion.

5. The discrimination medium according to claim 1,
the discrimination medium further comprising:

a hologram formed by executing embossing of
the surface or the rear face of the film.

6. A discrimination method for determining the au-
thenticity of an article by providing an optically dis-
criminating mark having a figure portion or a char-
acter portion on the article, the discrimination meth-
od comprising steps of:

fixing a film at part of the surface of a support,
the film having a light reflecting layer composed
of a polymer cholesteric liquid crystal having a
circular polarization light selectivity for reflect-
ing a specific circular polarization light;
making the film smaller than the support;
printing a printed portion at a part of the sup-
port's surface other than the film at the support
in substantially the same color as that shown
when the film is viewed from the front thereof;
and
viewing the discrimination mark via a first filter
and a second filter so as to discriminate the au-
thenticity of the article, the first filter allowing
only predetermined circular polarization light
from the light reflecting layer to pass there-
through, the second filter allowing circular po-
larization light having a polarized direction op-
posite to the predetermined circular polariza-
tion light from the light reflecting layer to pass
therethrough.
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